3
Methanotrophs have an ability to use methane as their sole energy and carbon source 9, 10 protein (MMOB) [4] [5] [6] . MMOH, which performs the chemical conversion of methane to methanol, leading to a change in reduction potential at the di-iron centre (Extended Data Fig. 5b ) 16, 24 .
Figs. 3c and 5c). As a consequence, MMOB binding changes the reduction potential and MMOD
118
binding inhibits the catalytic activity of MMOH.
119
Upon building the model structure of the MMOH-MMOD complex, we detected unidentified 120 electron density near the di-iron centre. When we placed 1,6-hexanediol (one of the compounds 121 used in the crystallisation) over this unknown electron density, a good fit was obtained after 122 refinement (Fig. 4a) . sMMO is known to oxidise a variety of hydrocarbons, including alkanes 123 from methane to octane 5 . The presence of 1,6-hexanediol near the di-iron centre can be explained 124 by opening of the channel, mediated by the side-chain rearrangement of Leu110 and Phe188, 125 both of which function together as a gate for substrate and product passage to the active site (Fig. 126 4b) 15, 19, 25, 26 . A similar type of channel opening has also been observed in the MMOH-MMOB through the substrate access channel, and not through the pore located near the active site, at 138 least for hydrocarbon chain substrates such as hexane 5, 26 . to the ATKA Pure 25L FPLC system (GE healthcare) to purify MMOH with >95% purity 4,29 .
244
The purified MMOH was applied to a ferrozine assay to monitor the iron-ferrozine complex (562 were calculated using PyMOL. setting was used to calculate internal cavities.
